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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve a display quality and a good producer rate of a liquid 
crystal display device for which a high numerical aperture is achieved via an inteiiayer insulating 
film. 

SOLUTION: A split area of a picture element electrode 15 is provided on a shading pattern 16 
branched from a gate wiring 2 on an insulating substrate like glass and an auxiliary wiring 3. A 
source wiring 8 is comprised of a transparent conductive film and is provided under the picture 
element electrode 15 via an interlayer insulating film. Thus, it is possible to obtain a uniform 
superimposed width between the source wiring and the picture element 15, and this arrangement 
can eliminate faulty display called block separation occurring in stepper method. Further, since it 
is possible to hide light leakage between picture elements 1 5 by the shading pattern- 1 6, shading 
film does not need to be provided at the side of the counter substrate, and it is possible to 
improve the numerical aperture by a margin considering a misregistration at the time of sticking 
the counter substrate to an active matrix substrate. 
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Japanese Unexamined Patent Publication 
No. 274786/1998 [Tokiikaihei 10-274786) 

A. Relevance of the. Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of- the present application. 

B. Translation of the Relevant Passages of the Document 

See also the attached English Abstract. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
[Fig. 1] . 

Fig. 1 is a plan view illustrating a portion of an 
active matrix substrate of an active matrix type liquid 
crystal display device according to a first embodiment of 
the present invention. 

[Fig. 2] 

Fig. 2 is a cross-sectional view taken along line A-A' 
of Fig. 1. 

[Fig- 3] 

Fig. 3 is a cross-sectional view taken along line B-B' 
of Fig. 1. 

[Fig. 4] 

Fig. 4 is a cross-sectional view taken along line G-C 
of Fig. 1. 
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[Fig. 5] 

Fig. 5 is a plan view illustrating a portion of another 
active matrix substrate of the active matrix type liquid 
crystal display device according to the first embodiment of 
the present invention. 

[Fig. 6] 

-Fig. 6 is a plan view illustrating a port-ion of an 

r 

active matrix substrate of an active matrix type liquid 
crystal display device according to a second embodiment 

* 

of the present invention. 
[Fig. 7] 

Fig. 7 is a cross-sectional view taken along line D-D' 
of Fig. 6. 

[Fig. 8] - _ 

Fig. 8 shows drive signals of the active matrix type 
liquid crystal display device according to the second 
embodiment of the present invention. 

[Fig. 9] 

Fig. 9 shows another drive signals of the active 
matrix type liquid crystal display device according to the 
second embodiment of the present invention. 

[Fig. 10] 

Fig. 10 is a plan view illustrating a portion of 
another active matrix substrate of the active matrix type 
liquid crystal display device according to the second 
embodiment of the present invention. 
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[Fig. 11] 

Fig. 1 1 is a plan view illustrating a portion of an 
active matrix substrate of a conventional active matrix 
type liquid crystal display device. 

[Fig. 12] 

Fig. 12 is a cross-sectional view taken along line E-E' 
of Fig. 11. 

[REFERENCE NUMERALS] 
1 : Substrate 
2: Gate line 

3: Auxiliary capacity line 
4: Connection line 
8: Source line 

10: TFT (thin film transistor) 
12: Interlayer insulating film 

V 

14: Contact hole 

15: Pixel electrode 

16: Light shielding pattern 
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[DRAWINGS] 
[FIG. 8] 



[FIG. 9] 




H - . L- .Source 1 



1 frame ^-j 



Source 2 



LP 




Source 2 



Gate 



Source 1 



Gate 



* 



* 



TH8 mG6 BLANK mno, 



(19>B*B#IW? (JP) 02) 4St H 4^ 1^ ^ ^ (A) 



#H^10-274786 

(43)&KB ¥*£10^(1998)1G£13B 



(51)Inta e 
GO 2F 



GO 9F 



1/136 
1/133 
1/1343 
9/30 



5 0 0 
5 5 0 

3 3 8 



H01L 29/786 



F I 

G 0 2 F 1/136 
1/133 
1/1343 
G 0 9 F 9/30 
H01L 29/78 
*8t# 4 



OL 



5 0 0 
5 5 0 

3 3 8 
612C 
(£ 7 K) 



(2l)fflK## 



<2Z)HUHB 



WS¥9 -79295 



9 ^(1997) 3 3310 



I 



avmrnx 



in I in 



149 



(72)5S9*g 



ffl^fc Bit 
*E^RltRrf&^KS»Wr22«22^ 

(74)f$SA «BB » 



(72)§&W# 



(54) iszwozm wi&&zm@ 



(57) [S«J] 

[ mm ] )iiffl*fi»KS:^ t, r *h t* b 

> i 6_tcciii«mei 5 a. v-xig 
« 8 o ms^s i 5 <dtks rbi&is 



1 c 




» * . * 



(2) 

1 

*^-o^3E»ffi tcfna*aEi3«*ss§R s ft > flriB^ss 

bj& s ft fcstfass i jw«ft*«A/c*Mjr s»-cr w 
h n « * t * r , 

ft. WiaiBSR«ffi«WgB{a^i3i»£WCci3a3ft/c3l 10 

* - >±xfmz ftr i> s c <t £ -r 2ft a 

r«tt««ft»jitr z> c t z&m t r z>m>m i r:bb« 

[W3}cB4 ] WIBfi^»£«ttSft^iiliB«*fr 
f Bfi#S3iS£ iW K1B« ^> 1 BBRrt COKST*" £ 

*58i#»i/ < & s «t 5 k:jbj5R3 ft, 

salvias &c ^ ^stcsttostET 5ft-^*E*^p»n 

stisti ^ -r sat** i tttmm&mgkmrm 

So 

[0 00 1 ] 

[»w©«-rsaa«»» ) tft a«h* 

[0 00 2] 30 

h y ^^«cciB9Uofcia3R«ffi*ajRiBtt-ric ±k: «t 
feet), ^^->iit»$ns 0 bbrmsok 

MSilt, ia^CD!4AlU/cili^m@^S2^JU, CCD 

3fws*asw8«rr*^-f v^t/m+t itb, tf 40 

T (*§F7>^*) MIM -f>^ 

• 3RT*^— «wcc*ne>ftrc^. c 

[0003] 01 Hi, «(D7^f -f h II 

SKa«7K*K<DT ^r^vhy^ xg^<z>e&#¥Bia 

[0 0 0 41 11 1 tecfctfS 1 2&C5VT J: 5tc, Hj^m 50 



^Fgg^F 1 10-274786 
2 

Si 5<Dffi|g (BBP*> £ft±£i*£fc#>, MfSimB 

i 2 t/M/ riffle® i 5 t&ts»vt>iy- 

U «EiB»<tH3R«ff 1 5«r»tS-&SC tfe»JRSft 
Tt>£ («fBB¥6- 1 6 0 9 0 0^&$R&£) . 
[0 0 0 5] C<D&ffi&MiC9miC&W?Z>±. ^1*7 

iB^2iv-^i2^8^ii:^r^>cJ: ; 5^^C'te>ft, £ 

*BKE£WCX-/ ^y^iltTFT l 0#BEBS 
ft«*fc«l l*JB^T, Hia#6i»ISl 2tCSW6ft/ca 
h^-;H AtWMWMl 5#3g^£ftTl>£o 
6 «^|f*H, 7 «PBffiffitf fcR 1 7 > * * 

[0 00 6] ttte, SiKfill 11*. ffiifi^ SIBifSl 3i^r' 
- btttfcb&ftLXmft^xm^M&J&l&lrXI,* 

h 0 ccDtz, wmmi i * i t ok zvmmniSkx 

H»RM&ttRl 2*^Ury-Haill2*«fcCKy-X|B 

HPsp*|oi±S-&SCck*sr€fStft«:, SiB«2, 8 

MlWf SC£*5-C#5<t*K: k §12^2, 8 
*«14jBt*W , CJI5fiST ^> £ , 1 5 PS CDiS^i t 

isxmmxz&o 

[0 00 7] COT^f^^ h 'J ^Xlfii, Sftl^S 
[0 00 8] 

y^xa«©«®«^^^^ffi£«tWftS**«to 

^Mt^ 0 ^<Dtc#), *?A?r$xv-xmm8 tmm 

*K*a^i*r jgjss o r ^ SCD-cjaPfloafiTft^ 
D> [>ia^^(ctt^a ? ^giJft£Df«ft^-7x^©r 

[0 00 9] Ste, TFT10 £H^C0fflft(jSSmffi^ 
[0010] ±IBHHB*»ifc'rSft:»CC&S 



» * 

* » • 



3 

[0 0 1 n 

v * > yjR^F-tfHW 6ft, ItriBX 4 ? ^-f-CWfeS 

wmt&&m^jmifiimm*fti>-cm3k2ti. mam 

— >_h-r^fit § ft-ct,> s c t 1 1 s. 

[ooi2] c<Dmi&ic£K), m-^&m. t wfgmMffl © 
mtt *) m&\si— tcft ■s/cfe. 5 ^*£ft i't?@c & y 

a » ^S'Jft t^tifti^^^SSK fC tWCZZ. 
$ fc . Bi^«fiiracD*iift - > -r Btr C i 
#rs**©-c. ;ttft««ntfi:fc)g£i&w s^gasft < 

©fes-rft ^miM,/c-7- ^>#p§p*©fa± t mmm 

fflfi©ffi«£ 0 5 C £ #T * 5 . 

[0013] tMSfi4HBtt^^*ITOgj£<* 
ft"C tcrmmc <fc<3> PBP*CD|al±*iaSCi 

[0014] *fc. twaaHttt^af-^i c-cig^M* 

ft 4WHP*{ fc SB * C i *fC * 5. 

[0015] s/t, itfiem-^Ei^i^sft/c^ffliei^ 

4«&7flEft*q«3ft. &*©I3©£HBR««[8I 
£*it?#mD D D^©l^±*50fti>. C©it. fJlSlSKl* 

?f ^ci{c«fco^fajccai5->+ K-'f>y%e«-i-s 

C t ifiV £ . ^7n n a D ft©fr±#Hft 3 . 
[0016] 

[0017] cgmmm dsib, *»9j©3igfti&JB 

1©C-C SUKffiS-C**. 

[0018] S-T. 7*?v h U i>*S*giC«. ffl 

SfcDffiftSKSil 5*5-7 h >j i^tttelSiW^ft-cteO. S 

i[t-^i3$i<i:L-r©v-xiea8*5ss:weft. y- hI2 



(3) 10-274786 

4 

S0i5ffi <t LTffiSjgfiEijg 3 tfiSW 6ftT l» -5 . ffi Bh 
SfiEi^ 3 «lllRmS 1 5 ©#gt8B#-C±TK:&£*>ft 
U 1 6tCfc-3Tt>-5. TFTlOti. 

y- HBS2±«:iii^mgi 5«c*gi£;*ft-2>;w 

ygt^f-iOTt&WiS.ft. C©TFT10©KU-f>li 

fc> ^m^ttrtz. y- hffi^2te«fcc/«KjSsiei^ 

3 it&m ft £'©S3ttt ^M-C0fi£ $ ft . 
10 *J«tD^SSm4«S^»^-C0EX$ftTI,^„ CfttC 

J:0. iliS^ii 5raiJi£^Kt?fi*$ft. v-^E« 

8su^jsisi»msft©-c3fe*i2ja-r s©r. . g§p^© 

r6Lh#0ft-5. 

[ooi9] *nss^®©T'^?- a V txmfcCO 

m&jmzt&wrz t . **?^s«ft t*©aBj^a« i 

±te. TJl'Sfti't'S 1 ©y- h^&fcicfcl 

•&y-heai2. ffl«j§sia®3^(RT5c c©£ 
>i 6ic. f— *5£vy-hK&mm<Dmm 

20 ttrtr±*SWtC. l®ffiM{bJS7«rfl5 

a^fti-C^ttae, nSrt^TX^'JaX n 
MSt^^> 'J 3 >ft £'r^«:3 > ^ * h JB 1 7 ZffiX. 

[0 02 0] ix«c % i TOft^oSBS^mK-cv-xie 
yr&. 3 6(c. *©±*c. ara^Mi 2it-c« 

14©T^ , ;jU^fl§ ; S:Xb->^S«: < t«3^x.«3 Mm© 
[0 02 1 ] BUi2J&£t&©7 ^ JHISBii L 

(Di&micx^xmmmm-rz. cft&cfcossTfcSftfcsu 

5t<DM*7 )\>t> 'Jtt©^{Cj:-7-Cx-v^>y$n. @ 
ffliteiSail 2£®il-rS=i>£5' h*-/H 4*5ffJfi£S 
ft^CiCCftS (H4#JR[) . 
40 [0 02 2] $ 6K. -e©±(C. QBSRme 1 5 <tft^> I 

t o ft £<D&wmmm*i&m o . * f - » ^-^^ffl o^ts 
:&i,A*-->y-r&. cftockOBi^mffii 5«, s 

r 8 1»ii 1 2 ?:!< ? F 1 4 t^l/t, T 

FT 1 0©FUW>S®£jgi£$ftTl>£&i|sl1§l4<b& 

if^ftStiKftS. c©«t^«:, y-xi5i^8 <biii^ 

^ffi 1 5 ©fift 0 »!**— ST* 2>tc!blCX7- •y^m.ytu 
£'©73ffit?^fi£0/cti^«:^D^»-r^7'n » ^SlJ*a=S:Pj5 

50 «fi-^©fi6tt*RISSH*telB»«r?f-9fei#ja»«rC* 



• *■ * 



5 

o^^c<h^rt^n n n {4<DrS]±^Sti^o cot 

[0 0 2 3 3 BR%UttC»*Wl«Eit/r. #-5 

[0 024] *SQfij^J»or e?-?" ^ ^ h y 

xs^K ioBAo ^fB$ofiff n susi/W^ - > 
[oo25]$/c v-^8B»8*i Toaaroaw* 

[0 0 2 6] ttte, *|||fi^JSrj«i«^*^ffl86S« 
BK3*y-hB»2ittW«:R»4Cs on Co 

ftL/d63£tt^'£-> 1 6 &JB^T*«®**^ld^£ 
Cs on Ga t e«JtrfcH^«WbW6ti«- 
[0 02 7 ] (mmi&Z ) H 6 tt, #»9J©^tB&JB 
2CD7^7"^vFV * XS»»St5**a^te» 4T * 
r^7h>J^7 Xg«(D«J&£^-f ¥®0*C, H 7 ttH 

[0 02 8] &$m&1&C\Z* y-XE»«rV-XB« 

fc % V-*I3R8a, 8b«raW*WI*WBJ5W4C<t 
SStt*HBR*K:'r4C<b«:J:0, Br«7Cfi14*<fc OIK* 
[0 0 2 9 ] C CT08KimTcJ: 5Ct* 1 ili^mSTOC 

com^zAt)? >s«Btt*ffl ^ 

<Dt*. V-^ffi«8a, 8 biia*»BSl BHJ©^* 
[0 0 3 0 ] ttte, *»!T^ffiIMi^> HI 1 0 



.) ftm 2 ?- 1 0-274786 

6 

6£jm>TffiBbSfi£0$T£C s on Gatei 

arc t> bi«<d»**» en^o 

[0 0 3 1 ] 

lo a^SWcT^f-f ^vh y ^Xlfii, fcffaSS 

20 t cd ha o ^to-a-^offiaitrtiis^^^ - t»#ggp 

[ 0 0 3 2 3 $/c. «Sffi-^iB*I^W2»miS^fi£S 
[0 0 33 ] WBi*tt^*-->i^»Wi* 

HP*{fc*ias c £**c* So 
[00 34] *fc. iirB««it^stifcWiE« 

«THufB« -subr tWKEiu i iwwecijra-r 
imi ] i or b y ^ ^fi 

40 -r^>So 

[02] HIOA-A' ^»tM0"C*2>o 
[0 3] Bll<DB-B\tt»fffiB|-C*S. 
[04] 0 1 CDC — C 3HWrffilSir*&. 

[05] ^mi<Dmwjmi<DT2f-<<7~?Y vzxm 
[0 6 ] &mM<ommim2<DT?r<! f y 

•cab So 
50 [07] 06CDD-D' 



[HI 0] *5ZW<DmSm!&2<DT t> ?• < h v * * 

[ill] S»07^f^7K»J^^S«gi^ 
[012] 01 lOE-E' SUKffiHr**. 



(5) 

*1 
2 
3 
4 
8 

1 0 
1 2 
1 4 
1 5 
10 1 6 



4#B¥ 1 0-274786 
8 



V— . 

TFT (lf©h"7>^^^) 



[HI ] 



CH2] 





S 1 



16 




[S3] 



[04] 



(6) 



ftfflW- 10-274786 



[05] 



me) 





[08] 



1 7I/-A 




V-3U 



n 



[09] 



1 71^— A 



J u 



■H 



n 




'H2 



r-4 



[112] 




(1. t 



imi o 3 




7u> b^-isomz 

(51) Int. CI. 6 f&3lJIE-5§ 
H 0 1 L 21/336 



(7) 1 0- 2 7478 6 

[ill] 




F I 

H 0 1 L 29/78 6 1 2 Z 



THIS PAOe BlAfm mm) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

e images include but are not limited to the items checked: 

BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SD3ES 

□ FADED TEXT OR DRAWING 
□-BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^dfcOLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



Defects in 




THIS PAGE BLANK 



(uspto) 



